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[**^K] TIE Hkl ] <2-f&5$ ( I ) T*$n* 
lE-ISit (I) ICfcOT, miilTSSD, n#5~l 8 

tf*-7x-;U7JU*D+->7nv-f KK9tt0£j£ii 
*«C«fc l J..ffilE^-7i^#***iOtft^»*«, 

•So 

ribi ] 




£9?. R a fj;C 1~2 0O7;V^/>J§ t 



1 

; mmw i ] tib ut r y o-i&it ( i ) vmznz 



2 ) #68 2001-31 6354 




(i) 



0(CHZ)rt-S-S-ft3 




(A) X« 



a£St. R3li£ B1 _^ ^ 

"0(CH2)rv- 



[ffiRlfi2] Jbi5— flSSC ( I ) Ici3tt«n#, 5~1 
8T$>Slt^3S 1 E«©*.-7x-;HH*£*«Otfl:£ 

[B*«3.] ±IE-MSC (I) Icfctt-Sntf. 8~l 
4T*4«*9 1 IE«©*-7x^>l/#tt£*f«t*fl:# 
4k 20 

=;u#«i^*stJifl:*«*«ar**atT*^T, 7p 

ttf^x-^U^^fti:^ h+->^>-b'>7KP>^<!:^P> 
^ h*->*-7x-JURaS&£?#„ ifcl>TCft<!:HJ7 
PiE**^ t K 0*->* -7 x-JMRWt€ft. 

^©&Clft<fc-77'Pt7;kfr><t:;&>6:$>-7xz:;U7;U 
+ p+y^P7-f KRWte*. $&Z'&f$i7n-?<< m 

[ff*II 5 ] W#«l ~3®fflttj&>|;:IEK©*-7x 
Mo 
[0 0 0 1 ] 

ttteSWWJMb^ifeicH-*-*. ctiji¥u<ia, w*m© 
*&tf5mii##*»tticsMb;sii\ iMa®^#<D«s 40 
&. s^K«s:&ti* : rr*i&fttt*-7x^#tta 

£ Effl8fb¥#?KlcH*-<& , i>©T2&3. 
[0 0 0 2] 

^Jll (Self-Assembled Monolayer ; JUT. TSAMj 
£t>l*3. ) 14, J£l^HTH**Jjt»6nTn4. ft 50 



s t>££<W3t$*aTnSS-AMIi. 7;u*>?*— ;us A 
««->7>SAMit*s. $3ic, 7;u*>3 L ;*-;ui, 

*©x^y-juisa«fi=A U »ffi (Ass) $;«-rts 

[0 0 0 3] ffil^tf. Sabatani, E et a I, Langmuir (1 
993) , 9,2974-2981. Hi mine I. H-J et al, J. An. Chem. 
Soc. (1998) 120,12069-12074. Rtflshida, T et al, 
J. Phys. Chem. B (1999) 103, 1686-1690©£2:ittlc*3 
OT, SAMlCfaffl^n-5^-7x-;U#^^^-T-l>5 1 ^- 

[0 0 0 4] L*»U ZhZtDtt-MtSWHZ* ft* 
©SSfttt C©«l\eft1Sl4. ^©fc-DK 

oRWS'^ittfijffl lyTWiPHiinT, s AM*iiifiFS-e 
5©lc**£RB«gHi:J!j:S. £©&«£>, K«&i£&{$ 

[0 0 0 5] iC5T. 4$BB?9 - 2 5 5 6 2 1 #^fg 
l-T. ^-7i-;^$ff 



[0 0 0 6] gt^T. *fgW©gfi<]li. KOR«S^14 
[0 0 0 7] 
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2001-316354 



[0 0 0 8] BP'S, *fgWIS, TIE 2 ] (MIE C^b 
1 ) tWlt) ©-«a ( I ) T'S$n5^-7i~M 



[0 0 0 9] 

Mb 2] 




.«*,*ltt=Mj*«, ADJ-Mi?..^, ****XBhU7»* 

d * t . r 2 ha d y - h ,j ^ tt h y 7 ^ B ^ ^ 

B2 

0(CH2)rv- 




(a) xa 



n!*l~2 OSriPL, ra I* 0 X l± 1 & 



[0 0 1 0] 

.[5?W©HJS©JEJB]. JUT(c.._*»wo^ -7 

-7in;H»tt$*itlt^*ia. JtlE-«SC 20 
«a*i*8f«&;*;U7<r Mb^Xtev*;^ Kfbn 

.BPS. *5eB^©^-7x-Jl/#^#^6?tS^ 
dMi*. .1 -pXI4 2 OCWJIfflFf 2 O 

f*J £14, SAM*JBJ5SL.fc£*l;:. ±IE©20©»|C 
cfc ^ T a ^5H|*f . d Ol ICIr) l*T* A-X 

[0 0 1 1 ] *SfcB©*-7x^#tt££«MMb£*S 
li. ±IEO«fc 5 (c#tt»fc«jrc/63fc«>, CtllcJ; y 

S A MtfffiffiSft 2 2fc7c*#*»ffl|;:ttfc£> 30 

©. SAMIi7^;U77*tt«!:fcy, #HU:y*##H] 
JnsSnfct*. KW*;frtt©*<5# ; ?8M*;fiflWH' , <£ h 

;u*iRi^ttf^-r*. c©<fc#, -toiftffliH^^r* Mb3] 

[0 0 12] ft. 7 xJT^SRS AMTtttSA 

KfoMSc U |C< l\*>©T<£?/t#, *3BW©*b£% 
[0 0 1 3] ±IE-»a (!)■£. R, &DCR s 40 

2 0©7;l/*;U«©35, ff*lAli£iBI8mK#5~ 
1 8. i($lC8~1 4©7;U*JU»Tfc*.- SIC, d©7 
;U*;US©R«I5*»tt. n ©»t H 1^X14 n «fc y /J\ 
Sl^i^LU. M41 ~2 0©&T'. [0018] 

7x-JU#te£x-xJWS£LTl\-57^*U>8©j* [-ft 5] 

*atrai;T*y. »su<i4 5~i 8, hic»$u< 

148-1 4. St>S?*L<l4 1 -0 50 



(CH, ) . -s-S-R 3 •*©''<>-tf>'acWj--6« 
T*o'Tfe«fcl\." 

[0 0 14] *^©;?-7iZjH^^t^ 
©09<kl,Ttt. ±IE-fl2xt (I) ICfcOT, m#0T* 
U. niH-2 0T»y. R, #±IES (A) 
£1fcir\ ±IE-fiSiC ( I ) ICfel\T. m#1 T*y, n 
*1~2 0T«U; R s /SUfES ( A ) 

±IE— flxiC ( I ) ICfcUT. mj&*1 T'&y, n#1 
~ 2 0 T* y . R s n D^XI4 n <£ 

lc. ±IE-jUS (I) lCfelti,n*i5~1 ST'^^-fb^ 
«l, iy*Jltn^8~l 4-C&Z>lt-&%!ltf&£Ll\ 

[0015] ca&5b*-7x-jHHtk*iiwHlb6 

%©»*L.l*ft*MWtt, TE©ftt*LC- (1) ~ 
(3) sfT'&S. 
[0016] 




[0 0 17] 
Mb 4] 




I 



5 



I 

[ooi 9]'z*i6©fl:^#fo^T*>, ±iE-fiSiC 

(I) iCfcl^T, mtflT&U. n#5~1 8, if$|C8 
~1 4T&U, R 3 ^a*SS : f-Ka*niHi;*Xttn«fc 

y/jxs i>7;u*;niT**ft#tt C^ic- ft^tt l c - 

(3) ) ttflJBTfcU, J5?O^T«lC»3iTft4. EP 

ns. -tux, cos amis, &ffl«fcy*!w*EPiina*i 

[0 0 2 0] *5EWO^-7x^U#tt*WiaMfl:^tt 

j&Stt S AMOM^!4i LT&mt -5 C <fc#T£ 

ttMI&^fE^-lcM:. 0O*J4\ .JKT-MMttM (A FM) 
lC«fc Z.t&T'gZ, .ft#A*)lCI4, ftffi;0>&*Jf * 

WiPraWtacS A MO A FM©-f pt-victs^ 
««t|=«fcy, .±IE««6**Hr*^i*«T.*-5. IPS, 
S A M £ JE/Sf -5 y * >^«JB IC * -5 * © 14, 
II^EPiPM^Q^n© A F M -f ;* - v|C <b£gijn&#Jlg 

znic^u, s AMt?EfiM-*$mK!igica 

ftffiia©*4«l^»SS<0t>©l4, WfEPimtfriCliA FM 

-< *-is\z7>#kmmtimn, «i?Epj«iacttA f 

M-f ^ lc«MiJWS:ttlB«*ans. coJ; 5 ic ux, 

S A M 7 * > IC & -5 1 05 14, 

* win ic e a a is o* * a t> © is, » 

[0 0 2 1 ] *©ffe.' S AM©«ff»f^«lSEOD«IEC 
14, iifl*ia®lt;l.'JgS (*®7 P 7X ; E>ftP.|gtt ; SP 
Rff) tllCj^TfcfTpCtTtfT^. 

[0 0 2 2] HIC, *5IW(J!)^-7ir:;H»tt^fi£K 

«>. wjmssss AM^ucto, cne»©isi4**»L. 



( 4 ) ftW 2001-31 6354 

6 

[0 0 2 33 &IC, #£W©*-7xJ=JU#ttg*ji5Mt 

■*£»©»$ w^3T*y. ftftwiciiJUTic^ra 

UTS) -5. 

[00243 bps, yp^t^i^m^i^ h*-> 

t#, SUfcni h'J7'P : E7K5>i^bt KP + ->^ 
-7x-JURa»ft£*#. ^©icnty^nt7JW> 
10 <h^t>^-7x— ;U7^+P + ->7'PV-f 

-3A>XI4f£7'P KRSIftt^KEK^- h U 9AE* 

* -7x=;u#te£WttJMb£*B£ MJi-r* cii<Tf 

ft<!:^:*KISch££j££t!--3c:<!:T. ±fE-flSxt (I) 
lCi5lt£m#"0T. n*fl~2 0t, R 3 AWIES 
(A) T««flsdtt«qriaT#. St.^-7ir^7 
;i/*P*->7PV^ KRSIfti^BEK^- h'JC»AE* 
20 fn^StX7;U^i>? 1 pj--;l/ ( !:^SJS$1±-5 , C<i:T'. ±IE 
-KSC ( I ) iCfcttSmtf IT, n 1 ~ 2 0 T. R , 
**]ttE»-<A) T*'*{b*«J. X'litJ:IE-*3t (I) IC 
felt 4m*i IT, ri#1 ~2 0T, R 3 #j*gt!£3W 
n &M'l>A>gU< (4 ri cfc y /Jx^ in7;u+;u*t^s^ 

[0 0 2 5 3 &IC, ^B^ogEJM^b^^MlCOO 

TRw-j- § t > fcsw© g sjflk^b¥»?iii4- " ism u 

fcffit \Rm^73 i££ * rSjSBlt* - 7 x-;U#^W 

30 to, *ff<f©«.w*!i»«EpjDUT. SEte«ft*#?« 

[0 0 2 63 

[^JSW3 JUT. *«EWC«ty**W*HCI¥tllilcRW 
*5IB^ 14 c n b ©^i^lJiJ lc J: y Wi|$ijpg $ n-5 
t©TI4/j:o. 
[0 0 2 73 

C^ffiiJiJ 1 3 (-(b^tt L c - ( i ) ©^^) 
ft&iLC- (1) S^dcrSlCfcfc-aT. Jfef. TIE 
40 C-ffc 6 D lc^t^;U- Mc4:y, Jl^-fb^W- (l), 
^%P- (2) ©^fiE&tffc^lJ&LC- B rO'^'fiSS^/at' 
4. 

[0 0 2 83 

[^b63 



7 




[0 0 2 9] fc&«BP-(lje!)#fiE 
2-7;i^P-4-7Pt-4' -v7/t'7x^A1 40 
0. 2gSl>X>-tf>63inl$gR|?iimT. -75aqiCAti 

(KU7x-JU7;i-7x7-r» A5v9A (0) 0. 4g& 
2 MOiSt h 'J i» A**«48il tiBATaaiCTil 
4©». SiSS^t"lcx^y-;M5ml|c;§^ 

»^«!C3(HMIIflakJ|*2i.ltiiPATaaiT»»*1*A: 
Sfe. £PP7M/A}4iBt -5c SSKv^v^ATKJftS 



ftHJ 2 0 0 1 - 3 1 6 3 5 4 
8 




2 



TSfeft-i-*. £ blC-> U P P*;i/£j§iST 

£. -0RS7. 5g) 

'H-NMR {CDC I a ) ; <5=3. 87 (3H, t, Ar-O-CH,) , 7. 00 (2H, d, A 
r-H) , 7. 38-7. 58 (5H, m, Ar-H) , 7. 72 (4H, q, Ar-H) . mp1 1 2- 
1151C GSStiiSfciBS : 255-258t) 
10 0 3 0] [2] <t£ttP- (2) 
4-V7/-2" -7)\,7tn-A" -^h*->^-7x 
-Jl'2saiX 5? 2 P P * >50m I £ 7 5 * P * |c A*lT;§ 
>$£L7i&, BBr 3 (1M ; y^Pny^ >;§;$) 1 6m I ^ H§ 



Bi: -toft. EfBSfcJMcEa*, 
fc. (««. 34g) 

' H-NMR (CDC l 3 ) ; 6 =6. 97 (2H, d, Ar-HX. 7. 49-7. 67 (5H, m. 
Ar-H) , 7. 87 (4H, q, Ar-H) , 8. 66 (1H, s, Ar-OH) . mp224-225 
°C (jSattr^iSS : 282-28410 
[0 0 3 1 ] [3Mb£«!lLC-Br©#J5£\ 
1, 1 26g, ■ : RK*U'5A1.26g 

£1*7 -fe h>30ml^7 5^.3lCA4aHg*$T. 4 -*s7 J 
-2" -7JI/5J-P-4" h + ->^-7i-;H. 5g£ 
7-fe h>40Bl(C*a»l/*:»5S*^o< iJiST-TS. ST 

( LC-Br) _ ^. 

EtOH 



6 ) iff M 2 0 0 1 - 3 1 6 3 5 4 

10 

iAU. *itfx^y-;i»'.(*JEJtl . 1 2-v7'P : EF 
xa^B****:©) TJ:<3t» Ufc. @® 

n*a6cx^</-;uT«fc<2fe»u*:a, jtsKssit 
Tiwft^Dj cafeea) (««2.o6g) 

1 H-NMR (CDC l 3 ) : 5=1. 2-1. 4 (18H, m, -CH,-). 1. 84 (2H, m, Ar 
1 0 ' -0-CH, -CH 2 -) , 3. 48 (2H. t, Br-CHa -) , 4. 01 (2H, t, Ar-O-CH, 
-) , 6. 99 (2H, d, Ar-H) . 7. 36-7. 56 (5H, m, Ar-H) , 7. 75 (4H, q, 
Ar-H). mp105-108°C (5Sft14J8*S£ : 128-1301O 

[0 0 3 2] ;C 4 ) ^b#«LC- ( 1 ) ©£$ 

[0 0 3 3] 



Mb 7] 
KOH/LC-Br 



EtOH 



LC<1) 



[0 0 3 4] 4-->7/-2' -7MD7f-7i- 20 

j i/— 4 " - Hr>n^->^7'o7-f fo. 4g. ttmm. 

09g&tf Bj£&iSi£ ttfcx* y -;U50m l€7573rt C A .:\ 
ftTJSJST, 2KlftB9iE£-t*«. «±lc8»i;fc»j«T1 : 

mo. 34g©g L *Kjiw©fc**a*f»&*ifc. ?r#a*. 

$i*T, £t>ICO. 3gOLC-Br©50mlX^y-;U^;«iDx. 
TiPttllifT. 10inlO3Rfi7KC5S*Ufc50ing*»ft^-h 30 

aiaicRuwffii/fcBJEtt^^aiyx^y 

-^THg3t»L. d©HJB**f PP7 

( LC-Br) 



*;ua-x* / -^tk tan ujt». •> o p - * 
h^57^ iZct^TifiiS (^pp7*;i/A/^^y-;u 

= 3.2/1) Lfc. !W«lT»*efe««*«»6tlfc. 
(JRMO. 14g) 

1 H-NMR (CDCU) ; 6=1. 2-1. 4 (36H, m, -Crfe-J. 1. 82 (4H, m, Ar 
-0-CH2 -CH 2 -) , 2. 50 (4H, t, -S-CH, -) , 4. 00 (4H, t, Ar-O-CHa 
-) , 6, 99 (4H, d, Ar-H) , 7. 37-7. 55 (10H, m, Ar-H) , 7. 72 (8H, 
q.Ar-H), mp1 27-1 28t (SBttfflAiMt : 208-209 e C) 

[0 0 3 5] [j|JSW2aiX3] Mb^ttLC- (2) 
SWb^ftLC- (3) ©^jffi) 
[0 0 3 6] 

Mb 8] 



DMF 



THF/DMA/MeOM 



LC-{2) and LC-(3) 



[0 0 3 7] 4->7/-2' -7JWP^-7i-A 
-4" -( i fyO+y7PV'l' FO. 6g*40ml©5^3\/l' 
(DMF) lc60°CT";gft?$-fcL 7K5ml IC;"§ 
frLtcf-XMi- h 0 CAE?kSl» 3g©;§;8£i$Po < 
U SRTStirfc. a#fttt65"C ICT 4 KM)Itt£«^tt20 
Om I ©;$?k ICS I vC <fc < «Jt 3 ttfc. ^3HtII*ft«* 
0»WaP<f FttB$tt#£AU dtt££M H*»(t 
TSiflOfc. »-3fcBJE»*^PP7*;UAC!Baa-& 

A-7-bh>T3t^, <S*S-&. BunteffifcfcJfc. 31* 
tt*. EJ&75*3t 1 - Fxa^^-M 23g<t-^ 
tt*ftBi«Sl±fcTHF/MeOH©2£)8tt (12m I /6ral) £A 

*BMb;f- h U * AO. 4g£;"ET£-t* 



Jt$-i±fc. *©S/C»aiC x/^7-feh7SK (DM 
A) /MeOH©;l^;SJS (20m I /10ml) iCjg^LfcBunteiSO. 
45g*a*»3ltTS>-3< U i'STS-S. IZBHkaiCT 

40 mnz-etz. *©». saa^tt^^jcica*. ^ttsu 
h >x-«fc < >$t;t ufc8fcK*c* -sfflea*?**:.' - ©tae 

a * -> 'J * yjU* 5 A £ P 7 h ^ 7 7 -f IC T«K*« £ 

IZTLC- (2) tBftjjttttUTWfc («iO. 08 
g) c *Xt. *5AJ:"U»6nfc±4iS4(l*^*»>/ 
^□P7*Jl/A5S^»«TflBE, H»IIS1*LC- 
' (3) (SfeSft) *f»fc (iRMO. 13g) . #&tlfcBJ 

clc- (2) ] ©»«ts**JaTcwr. 

50 ' H-NMR (CDC l 3 ) ; 5 =1. 2-1. 4 (32H, m, -CH, -J.I. 65 (4H, m, -S 



( 7 

11 

-S-CH.-CH,-), 1. 80 (4H, m, Ar-0-CHj ~CH Z -) , 2. 66 (4H, t, -S 
-S-CH 2 -) , 3. 99 (4H, t, Ar-O-CH, -) , 6. 97 (4H, d, Ar-H) , 7. 37 
-7. 55 (10H, m, Ar-H) , 7. 70 (8H, q, Ar-H) mp85-87°C (i$ 
attf^ZII : 115-117°C) 

1 H-NMR (CDGIi) ; 5=0. 86.13H, t, -CtfcJ. 1. 2-1. 4134ft a -CH 

2 — ) i 1 . 65 (4H, m, -S-S-CH, -CH, -) , 1. 80 (2H, m, Ar-O-CH, -CH 
2 -) , 2. 66 (4H, t, -S-S-CHr-J . 3. 99 (2H, t, Ar-0-CH 2 -) , 6. 97 
(2H, d, Ar-H), 7. 37-7. 55 (5H, m, Ar-H), 7. 70 (4H, q, Ar-H) 10 
. -mpn5-1181C m&&}H££Lm : 194-196°C) 

[0 0 3 8] 

izmznmm 3 <d$ - 7 x.<=.ji##ttmn<b£ 

m CLC- (3) ] ©x^ y -JUiSiaf ic A u «5£;S 
U KSffiLLlCfl^ttLC- (3) CDS AMZBi&L 
fci d©S A M WllllTT'Oii^.lCOUTra^-g.o — « 

fit)ic,: S AMO^TT'OK^lcotNTIi. 

( 3 ) iccfc ynmztifz s a m<ds^ic &z>mtfimt 20 

£ , <$ A©M& icigfll $ tTHftlfi iciljfr TtS 

m Ltz. -?-©iigi^;££B 1 ~ 4 &#B3 ucoi^-r 

i>. Dili, ft^«LC- (3) icfctJJEritSftfcSA 
M (JUT. TLC-SAMJ <fcl\5. ) ,£#tf$at;U 

icsi^^*Mtfc^$#-r^^iiT&-5. ,0 1 ic^-r <fc 

P lCv. JSlHsJKDSffif*,. L C — |S A.M$|£tt&£.MI 
<** 5 0 n m) i. -Wla«ait L.T7jWEfillHb*iS 
zntz I .TO*«t*ffl^x«fiR*ti, -fe-M^s/Xl;* 

te#«t>/.hs < <i*fiiaT?«flRsti, . .#»©jSfl-fe;u* 30 

a MA)tf ^AVftUtti^RB y . aaMaoD»wic^3gin 
fct-fst, sAMcitsfe«-r-5.jajB»?-*p, «ic&« 

!W»>bI$0. 1 Mm*/t-.lJ*T}SftffiliSAM© 

»tt icjeg b xsEftf c *® SMbWi* * i $a*i © <p 

T-fiitSn. 5 y 7* ICi?£3-3;$a±ft 

©».££: L.Tffi», tttM£*l££Jll. LC-SAMMJP 
ICJ: 2 n mOUnSfl^ltSffNiTIIMFjIElC 40 

££•5.0 

[0.039] ^oaa^aicty. iuelc-s am© 

1 3 &tf M X 9 6 1 2 1 0 CD 2 ?Mm<& 5 0 %f" Ojg^U 

thus $ ntaBiaja** m i > fc. c©aa»jsE«B & 
asaa-fe^'t'icwff^iiiAftwcttistt. 02 ic^r 

«k5*3t2jfitt*'bpT^**t, &3MBES.5 0V (6 
0Hz) in*5£B3lc:^ircl;?&7fr§i§tt©glb£ ! b 



ftM 2 0 0 1 - 3 1 6 3 5 4 
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m b # £ cfc 5 ic . $ A -fe J He -lEtfsf- > © tt MS <t * 7 © 
ttffitTSfflfli LSTlv-5 C ®E£ 

* 7 ic -r s <t b 2 * f ^yjfiiic r y , he * ft a» it -5 <fc 

Tifcfi lifttt u^Ei^ci i antes *it i \ s> . 
[0040] <tfe, jas©*©ttEEp*nieKJ:y. l c 
- s AM«tt*©«n-fc>ncT; jsa**i!ift*gi#]ec: 

Z©LG- S AM©^TT©tt^li. B 

[0 0 4 1 ] $/c. L C - S A M <D$mWTT'(DWm 
It. A FM-f y-vlc5>^A^^J14lSCi:A*5S 
ISnil^ (B^tir-T) . cnic^L. ttmt^t 

LTF (CF 2 ) , o (CH 2 ) 2 SHSffilV ±Eft 
^«BLC- (3) tH»CLTJBj«LfcS AMOlPt^ 
TT©«llliv B 6 C^-T «t P ICA FM*f y — v ICAM 
WS:«Si^*i-*. HIC. ##*TIC. Ishida, T et a 
I, J. Phys. Chem. B (1999) 103, 1687ICI4, *3BBB© 

-(b^ t i5i«l© ^ - 7 x ^ mt % -MtG 
^t^mis.^nrz.sAM(o^mh>^jmmm. (s t 
m ) y - y^ttnijwttttwr aanx o-s z t $ n 

[0 0 4 2] 

A±IEffi*HS$ii-,:. P«3t©3fe^7°y XA«fcySIAL/ 

Rttfc i Effl«<b#»?« ©IfBifi^T© 

Rl^S (.S PR) ^i^ffl LT, ■ m^EPiniCct-5 g 

[0 0 4 3] A#M«:iHS«C©S*fltJS)cSKli. B7 
lc^^IitB©ii y T**. i 5SB-fe-;H4, 6 5 0 a >=£ 
+ yytMC R«R*tt*t^»t/J\$<S-3SllT¥S*- 

L2 i 3--(y^tt«).©«f*a^«*^Aii-«. 

$^5 0 0^->^"7 hP-A©A«{ia®|cy-*-JU€ 
*ti6-EtBtt<b*.^ll**BJ«S*i. t)7-^li, I T 
02W*SitS!iElRllllT}BfiE$ti*. -c©.jSa-fe;u© 

&awt»ffi©-iifti«-s-p r © 7° y XASSicms:-fb$it 

-tOB. .«ffii7*.UXA©JS»f¥**IPIi;c>a:*«fcp 

c**K*««Esn*. BSf¥tti. 5o~2. oo ©fg 
aT'S^^n. aau<iai. 70-1. 85©iEaic 

JR S -5 8* Sffi <t 7° 'J X A ic^ffl f § . .$KB0! |c 
l\TI4. Bifr*^1. 7 3©»ffit7'yXA6ttfflU. 
$ b icSffii 7 'J XA ©gfr|4$ lfil± $ #S fc© t . IS] 
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mm am: ju«s*7u XAamicHJEfcr 
-So aft-tjuicia&sMBSfcofcg. 1 0HzS3iE«a 

»|CT0~1 5 V p p©|EIBT*W£HJiin£lt*. 
*5Si&-fe;Hc*>*7*ti:*ia. S P ROHh&E- K* 
B$IH-S P RiRJRftJSRftOT'Py HTBSSltT, 1 
8MC 1 [a]0-b->7°U V^TWEPiHlT. S P R WKfeK 
Kft*^^-^*. S P Rffl3t2SI;t6 7 0 nmO¥l 
ft U — tf - * fcffi U fc . &9lfflt £ g SHaft***?* <h 
©*ff«:fi»f*aiii7 , 7X ; E>©jtt»KpO»«ftH« 

l4?t©ilJt, 0 l4Jfc©AMftfiT#4. 
[0 0 4 4] 

[SSI] ^_ 

Kp sine=c t )/c J £mg « 

[0 0 4 5] *HK<H(ctenTI4-. 3?I!!i©g/<E-5£S 
h-D^-Mt^ (1 ) CmllELC- (3) ] 

o^-*Mrij>9-st—j^ (.2) ^mux&mm±\zt 

0. 5mM©jg>i£2:flFfi£U 
SRftSfET. Sfc, £Sy©£»J5«Slcl4. 

fii * pas $ *r ic f *Tam-fc;po<M*ff o 
jt. a«ttoy-*-jWb** (i) *t)M$ti5iE 
wmitMFf-mit, m 5 icjj*ufc«seB©«fc5 ica*. 
b 8 is. a-jsa-feju© s p r <aiRft«aft*eiaa!fl;T 

T. ft^Hj (1) «rA»SilCi|8»S-a:fcaa-fe;H4, « 

ff*H>ins*fc«aiTs p RPMXftg#o. 0 1 sax 

d>*-*©CttU ^+t»-7 i *>5 1 ^--;l' (2) 
ttfcjSft-feJUTtt, W#EPiBtt«T, IM&IChSfcKfc 
UMMIT*&0. SJfc, &2tM©* (3) T^U/c 

jsa-fe^-cii. ftmiznnmmmtmvMmtTiz 

[0 0 4 6] HJJn«E*S6lC±lfTS PRflftiR 

( 1 ) 0jsa-fe;i/#, **&s p Ri»jRftsaft**r 
©ic*jlt. ^**3r* (2) &tf&gflt© 

* (3) ©jSfi-fe;U©Jf£li, Wf©:i->#7TH^ 

SgcUTO-S©^. 4$(c»ffi^6©IS$*lRia<b, JEW 
¥»fc©B«l£*SW*fc IC -> 5 a U -: > a > t J: 

oT^nbto^b^i.W'botc sr. ft^* (i) * 
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SI4, EPiDSEl 2. 5 V p p TI4, ftO. 0 9T& 

( 1 ) ©ee*i^b^^M©w$^3 o*>£'3. h 

P-Afc©T\ tOS AMKO±|C$e.|C»B^1 J| 

» icffl i r 4 w $ (is ic aiiawaffi ic*t ut is £g 
10 (i) ©» ; ?-fflt*^t/afl-fc;U'p-ctt, mi?EPiPT. -fe 

J^4'©arB/^^^l4ij!lB*)^b$^5^LTl^/«IL^^. 
Bt±. #^K££ifJPffi28©aft»©*#«!iWSMb£ 

■feju«p ©jSavou* Am cwv&ikt z> o ftzm 
^#ic <fc* g sfflaub*^ K©»wfffti4. *is^fffl 

T«Ufca®7^X ; B>±tP.t^S (SPR) ICfcoT 

©^afiractAJT*^. st. H»©**ficj:u. 
20 ^^-y-T 1 * >??i--;u*^t;aft-bJU&DtftaiK©*© 

[0 0 4 7] 

{Mmnz) («E*KSttH]3!)D'*1±*:«^) 

lc-sam ufc«»ic**r * a Ell^b*^ 

^ffi^tfaS-feJUflCbtSMiEE* 10-20 V©|eH 
TEPJn$-tt-5<t. 10 V. 15VM2 0VCDftHE«!: 
tHailcSB^Xt^ (S p R) JMbMgciy. 
Sfia^*'<'A:'«&. S P RttRlftg^btj^r-SC 
30 t*JH3U$ti*: (Ell 0#P.B) . $e>lc. SEEPiPB#© 
S P R£PlftJ£©3%±#'y^b£U 7;U*-< AICTS! 

ar-5^c«)ic, ais-y->yu>^Httto. ims/i 

samplingt^PiSilt- KICT, S PRftHfttOlE 
iCfc^^b^MSUfc. -^©*g^. mEEPJDB^^bS 

p Rft*ft«Kfta*as±«*^Tia3fDr*STic, «i 

0 0-1 5 0ms ©BSIHtfs&STfc* C t Lfe„ 

*a«j««i©R«R*ttid:-t?pt)fii\>b© (pii;t)©) 

T'*-5o «t^T. H^EPJ!)nB$|c^«r-5)©l4. 

40 ±ic»(t6*i*:i'sa«tftiii»^Bi©*T*y, c©s 

P RftRiftg©B#S?"J^bl4, mi^Jt«^M©iiM 

*»a7^*>?*-;b ('\+-y-7 f A>5 L *-ju ; hd 
t) *#?ntuT«a±ic»itfcaai2^©»^, pi 

n/j^ofe (nil #flg) . 

[0 0 4 8] 

50 ft«i$wias^»i4, BoR*R*tt*WL-fi-3aa 



( 9 ) 



15 

sic. ssgwickni*. ±E©«*a^-7 

[0®<DkW&l&se]> 

[Ell ] *I60^ €> * - 7x ^Sl^% 
£*"f 0T&3 ' • /• 

[i3] jSBizJt'i lc^aiiJE^5 ? 0 V (6 0 H z) to '. 
[04] ^^^;i/^fc¥^pEi ; ip^<h^tt^(D^ 

jaatefc^-J-HT**. : • "- - . . 
[0 5 ] *»Mfc«*#-7±±vu#.^w ftftfciMft 
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[0 i o] *^B^ic^^^-7x-;u#^tw^S^ 

% IC =fc |J ..Jfjfii^ *a7t S A M ( L C-S AM) ZStl&H, 

-fejKo; i:|v, i 5 ysiX2 o v^n-^nroa^iE 

[011] A+tf^a >ftr;MHDT) ^^Mi 
l/T«ffi4lC|ftltfe;M^^it5iE«S (20V) EPJbP 
■ : TT0HBf Wft S : P R *v%ti&mtZ7K?#77-C& 
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